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infrastructure R&D spending by the construction industry is about $230 million (midpoint of the range).
Manufacturing related to infrastructure, but not to construction products and materials, includes primarily transportation, communications, and power generation and equipment. These industries may spend as much as $3 billion annually on R&D. However, some two-thirds of this amount is attributable to the motor vehicle and aircraft manufacturers, much of it for new model development. Perhaps 20 percent of the total, $600 million, may be directed toward achieving substantive infrastructure systems innovation.
The contribution of transportation and public utilities businesses to the U.S. gross national product (GNP) was approximately $440 billion in 1988 (DOC, 1991). If perhaps 0.02 percent of sales are devoted by such businesses to infrastructure-related R&D,6 then the estimated annual spending is $88 million.
Various private firms provide design services, construction management, operations research, and other professional services related to infrastructure. United States firms annually perform some $30 billion in domestic and overseas design and related work, of which, approximately half is related to infrastructure (ENR, 1992). Such firms typically conduct informal in-house R&D for new product development and may compete for government-sponsored research funds, spending in aggregate less than 0.05 percent of sales on R&D, or an estimated $15 million annually.
Much of this spending is associated with civil engineering and related professions. U.S. government 1991 budgetary obligations for civil engineering research totaled $55 million, some two-thirds of which was to be spent under NSF programs (NSF, 1992b; CERF, 1993c). Perhaps $22 million, less than half of the total amount, is targeted on areas specifically related to infrastructure. This amount, probably included in the previously mentioned CERF and OTA estimates of government-funded infrastructure research, may be representative of levels of private spending, reinforcing the previous estimate.
Combining these several estimates, the total annual U.S. R&D spending on infrastructure-related technology may be approximately $2.1 billion, as summarized in Table 2. This amount is approximately 1.6 percent of total estimated U.S. R&D spending.
Members of the infrastructure professional, academic, and research communities have expressed concern that these spending levels are too low and that evidence is strong that declining research underlies in part a purported lag in technological innovation in the field. However, the datat development and process improvement.
